The nitrides of most of the group IVb-Vb-VIb transition metals (TiN, ZrN, HfN, VN, NbN, TaN, MoN, WN) constitute the unique category of conductive ceramics. Having substantial electronic conductivity, exceptionally high melting points and covering a wide range of work function values, they were considered for a variety of electronic applications, which include diffusion barriers in metallizations of integrated circuits, Ohmic contacts on compound semiconductors, and thin film resistors, since early eighties. Among them, TiN and ZrN are recently emerging as significant candidates for plasmonic applications. So the possible plasmonic activity of the rest of transition metal nitrides (TMN) emerges as an important open question. In this seminar, a review of the experimental and computational (mostly ab initio) works in the literature dealing with the optical properties and electronic structure of TMN will be presented. The optical properties of all TMN are critically evaluated and their plasmonic response is predicted based mostly on effective medium theory calculations. Hence, a solid understanding of the intrinsic (e.g. the valence electron configuration of the constituent metal) and extrinsic (e.g. point defects and microstructure) factors that dictate the plasmonic performance can emerge. This enables the evaluation of the quality factors for surface plasmon polariton and localized surface plasmon for various TMN. TiN and ZrN along with HfN are the most well performing plasmonic materials in the visible range, while VN and NbN may be viable alternatives for plasmonic devices in the blue, violet and near UV ranges, albeit in expense of increased electronic loss. Furthermore, alloyed ternary TMN are emerging as optimal tunable plasmonic conductors.
Panos Patsalas has studied Physics at the University of Ioannina (1992 Ioannina ( -1996 , where he has been consistently an IKY scholar (upper 1% student). Then, he joined Aristotle University of Thessaloniki (AUTh) for his graduate and doctoral studies on experimental solid state physics (Ph.D. 2001) Coastal aquifers are the locus of bio-geochemical transformations that regulate the chemical fluxes between the sea and inland aquifers. Our research group has quantified pore water hydrodynamics in coastal aquifers using both experimental and numerical approaches. We found that waves not only enhance the exchange between seawater and pore water, but also alter solute transport pathways; they could magnify the seaward horizontal transport of solutes.
We developed a new approach for upscaling wave effects on pore water flow that accounts for the properties of the waves and beach. In addition, our recent investigation revealed that evaporation could result in porewater salinity in the intertidal zone that exceeds 100 g/L. Such a high salinity reveals a higher level of resilience on beaches than previously thought. Climate change scenarios revealed that increasing global temperature not only shifts the shoreline inland, but also alters the salinity zonation landward of the shoreline. Results from our investigation on the impact of Hurricane Sandy would be also presented.
BIO:
Dr Syracuse University "The tensor renormalization group and applications to quantum simulation." Abstract: Modern scientific computing has certain limitations when it comes to calculations with many-body quantum systems. A possible solution to this problem is the idea of quantum computing, or quantum simulation, suggested by Richard Feynman. Here, the actual computer used to calculate is itself a quantum system, overcoming the limitations from regular computers. In this talk I will discuss mathematical methods, specifically the tensor renormalization group, which allow one to understand and possibly create a particular kind of quantum simulator using very cold atoms trapped in a lattice made of laser light. I will discuss this for two physically relevant models and mention possible future directions the research could take. Elastic and viscoelastic properties can be used to describe whole-cell mechanophenotype, which has emerged as a viable biomarker and descriptor of cell function and fate. The work presented in this seminar will focus on how inherent cellular stiffness can influence organization in both 2D and 3D systems. This will be demonstrated through three recent studies from the Darling Lab. In the first, mechanically distinct cell lines were engineered to allow for a well-defined investigation of cell-cell-substrate interactions. Stiff and soft cell lines derived from a common background strain were grown on compliant substrates with elasticities above, matching, or below the average elasticity of a given cell line. Multicellular organization varied across the different combinations, suggesting an assembly phenomenon that depends on both the mechanical properties of substrate and cells. In the latter two studies, cell mimicking microparticles (CMMPs) were fabricated to reproduce the size and stiffness of living cells. These were then combined with adiposederived stem cells to determine their influence on microtissue self-assembly. Results showed that cells only interacted with ligand-coated CMMPs, and within hours to days, a self-sorting process could be observed. The biochemical and mechanical characteristics of differentiating microtissues were also investigated to determine whether CMMPs could serve as either a scaffold material or mechanical dopant. 
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